Objective: Based on obtaining germacrene A, which is the analogue of synthetic β-elemene, by means of synthetic biology，this experiment aims to explore the anti-tumor effect of germacrene A.
INTRODUCTION

Research status and significance
According to a global survey of cancer by scientists, the incidence of cancer has continued to rise in recent years, and new cancer cases in China are at the forefront.
Bladder cancer is a malignant tumor that occurs on the bladder mucosa. It is the most common malignant tumor in the urinary system and one of the top ten common tumors in the body. It accounts for the first incidence of urogenital tumors in China. Bladder cancer has a high mortality rate as a common tumor in the urinary system, and its main cause of death is postoperative recurrence. This kind of anticancer drug mainly comes from natural plant extraction, but the direct extraction production method has many uncontroll abilities and shortcomings.
Therefore, finding a new mode of production has become an inevitable trend.
In recent years, many researchers have developed new ways, such as the introduction of dehydrogenase and cytochrome P450 enzymes derived from Artemisia annua plants, so that the production of artemisinin can increase to industrial level 3 . This idea of producing natural medicines through synthetic biology has been recognized by the scientific community.
β-elemene
Elemene is a kind of non-cytotoxic anti-tumor drug As an effective ingredient in the extraction of pure natural Chinese herbal medicines, β-elemene has excellent properties such as abundant sources and less toxic side effects, and it has broad prospects in anti-tumor therapy.
According to the current research results, β-elemene is mainly played by inhibiting tumor cell migration and invasion
5-7
, inducing tumor cell apoptosis 8-9 and inhibiting tumor angiogenesis 10 . It has broad prospects for use in clinical treatment.
Synthetic biology
Synthetic biology, as a discipline of biology and 
EXPERIMENTAL MATERIALS
Cell line
The bladder cancer T24 cell line, purchased from Shanghai Hongshun Biotechnology Co., Ltd., meets the requirements of ADCC.
Reagent
Reagent name Company
Germacrene A (purity above 96%) 
Germacrene A solution
The germacrene A solution was filtered using a 0.22 μm sterile filter. The solution density was adjusted to 10 mmol/L with PBS buffer to prepare a gemalene A mother liquor. The prepared mother liquid was diluted stepwise with a serum-free medium to prepare a solution of gemasene A of 0.02, 0.01, and 0.008 mg/ml. Please use the drug solution right after it was ready.
Preparation of PBS buffer
Pour a packet of PBS into 2000 mL of ultrapure water.
After it is fully dissolved, adjust the pH to 7.2 and dispense with a screw bottle to prevent contamination of the PBS in subsequent experiments and cause waste.
Autoclave for 30 minutes, cool down to room temperature and store at 4 °C.
Preparation of cell culture medium
Take an appropriate amount of fetal bovine serum and medium, and arrange it in a ratio of 1:9. After mixing evenly, it is dispensed with a screw bottle to prevent contamination due to mistakes during the experimental operation, so that the culture solution is completely wasted. The preparation was completed and stored at 4 °C, and it was rewarmed at 37 °C before use.
Preparation of MTT (5mg/mL)
Weigh accurately 0.5 g of MTT, dissolve it in 1000 mL of PBS buffer in the dark, mix well, and store at 4 °C.
Preparation of 0.25% trypsin
Weigh 0.25 g of trypsin, dissolve it in 100 mL of PBS buffer, stir at low speed, filter and dispense, store at 4 °C, and use it for a short time.
Preparation of cell cryopreservation solution
Take appropriate amount of DMSO and FBS, mix well in a ratio of 1:9, and use it after it is ready.
Cell culture
Cellular resuscitation
The cryotube containing the cells was taken out and thawed at 37°C. After thawing thoroughly, the cell suspension was aspirated into a centrifuge tube, diluted with an appropriate amount of the culture solution and 
Cell cryopreservation
The culture medium was aspirated, and the bladder 
Grouping
Control group: only medium was added.
Experimental group: The concentration of germacrene A was set to be 0.008 mg/ml, 0.01 mg/ml, and 0.02 mg/ml, respectively.
Each of the above groups is provided with three duplicate holes.
Experimental methods
This study is based on obtaining germacrene A， which is the analogue of synthetic β-elemene, by means of synthetic biology, the following three detection methods were used to conduct experiments and investigate the effect of germacrene A on T24 bladder cancer cells:
Observation of cell morphology changes by inverted microscope
Human bladder cancer T24 cells in logarithmic growth phase were inoculated into 6-well cell culture plates and cultured in a 37 °C, 5% CO 2 incubator for 24 h. After the cells were attached, each group of drugs was added and cultured for 24 h, respectively. Morphological changes of human bladder cancer T24 cells were observed under a microscope. h at a constant temperature, the upper medium was discarded, 100 μL of DMSO was added, and shaken for 10 min. The treated 96-well plates were examined using a microplate reader. The absorbance A value was measured at a wavelength of 490 nm.
Trypan blue exclusion method to detect cell death
Cell proliferation inhibition rate (%) = (control hole OD value -drug hole OD value) / control hole OD value ×
100%
The cell proliferation inhibition rate was calculated according to the above formula.
EXPERIMENTAL RESULTS
Cell morphology change results
The 
Tray blue rejection method results
The membrane structure of normal living cells is intact, 
MTT test results
After treatment with different concentrations of germacrene A, cell growth was inhibited to varying degrees, and this effect showed time and concentration dependence, as shown in Table 1 and Figure 9 . At the same time, the inhibition rate increases with the increase of the concentration; at the same concentration, the inhibition rate increases with the increase of the action time. Cancer is one of the leading causes of human death, and countless researchers are working on anti-tumor drugs.
EXPERIMENTAL DISCUSSION AND PROSPECTS
For the research of anti-tumor drugs, the road is still very long, and it is an inevitable trend to continuously explore new drugs. With the development of biotechnology, synthetic biology has become a green production method, which has important significance in the research of various natural medicines 15 , and its development prospects are worthy of expectation.
